Purification and characterization of glycerol-3-phosphate dehydrogenase (NAD+) in the salt-tolerant yeast Debaryomyces hansenii.
The NAD-dependent glycerol-3-phosphate dehydrogenase (EC 1.1.1.8) of the salt-tolerant yeast Debaryomyces hansenii was purified by poly(ethylene glycol) precipitation and a combination of chromatographic procedures. The enzyme existed in two forms with different ionic characters and specific activity. On SDS-polyacrylamide gel electrophoresis, both forms yielded one predominant band with an apparent molecular weight of 42,000. The specific activity of the enzyme was dependent on the concentration of the enzyme and on the ionic strength of the dissolving medium. All ions tested stimulated the enzyme activity in the ionic strength range 0-100 mM, with glutamate yielding the highest activity. Above these concentrations, the dehydrogenase showed high tolerance for glutamate in concentrations up to 0.9 M, whereas malate, sulfate and chloride were inhibitory. Enzyme activity showed little sensitivity to the type of cation present and was only slightly affected by 5 M glycerol. The true Km values for the substrates were 6.6 microM for NADH, 130 microM for dihydroxyacetone phosphate, 0.3 mM for NAD and 1.2 mM for glycerol-3-phosphate, and the enzyme showed specificity for these four substrates only. It is proposed that the enzyme functions in cellular osmoregulation by providing glycerol 3-phosphate for the biosynthesis of glycerol, the main compatible solute in D. hansenii, and that the enzyme is well adapted to function in yeast cells exposed to osmotic stress.